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“When the well’s dry, we know the worth of water.” Benjamin Franklin
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CHAPTER ONE
Introduction

Water is crucial for all the organisms living on this earth. More than half of our body’s
composition is made up of water. We need not just any kind of water, but fresh, clean, pathogenfree water for consumption to survive. Drinking water is a precious resource, yet one that is taken
for granted. All living organisms, including animals and plants, require water on an everyday
basis to survive, function and carry out daily activities/ chores. It’s unbelievable to how much of
chemicals we, humans, are adding to the earth and are backstabbing ourselves and our crucial
resources. There are several countries in the world that do not have access to basic necessities,
such as, clean water and people have to walk several miles just to get a few buckets of water. On
the other hand, people that live in the freshwater-rich environment do not appreciate its
continuous availability and do not work towards conserving water. It’s difficult to bring
awareness among people regarding water conservation that have never experienced watershortage in their life.
The research question guiding my capstone project is the following: to provide lesson
plans for teachers to integrate within their science curriculum to involve middle-school students
in water conservation. The first chapter will introduce my research question and project and will
provide a rationale for pursuing the topic of water conservation. The water conservation
curriculum project produced under this research aligned with MN Science standards will provide
middle school science teachers with ready-to-go lessons to teach their students to bring
awareness around the importance of water. This topic is close to my heart because I experienced
water shortage problem growing up first-hand and learned how to deal with it from experience
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Personal Journey
Saving water wasn’t a choice but an adjustment I had to make with every chore growing
up in New Delhi, India. I grew up observing the use of buckets in every single room of the house
to store water to use for later. There were many days when my shower involved pouring one mug
of water on me and then wiping off clean. The temperature of the water didn’t even matter when
the quantity was so little. Even in the kitchen, the use of water was minimal in terms of cooking
and cleaning dishes afterward. The good thing is that I had never seen life that’s water-rich and
didn’t know any different.
Water was even scarcer during the summer months when the scorching sun was
outpouring heat excessively. There was a set schedule for water when it would flow through the
faucet in our home, usually during odd early morning hours, and we would wake up to fill all the
buckets around the house to meet our water-needs for throughout the day. Simple tasks, such as
flushing toilets, taking an actual shower without the use of buckets & mugs, hot water flowing
through the faucet, all seemed like a distant dream. There were times when there was no water at
all even during the assigned times and we would need to call a water truck to our neighborhood.
This happened at least once a week in the summer months and all the people in our neighborhood
would stand in line to fill their buckets to store in the house. I remember carrying heavy buckets
full of water inside my home as a kid while trying not to spill any on the way.
Water is needed in every single task around the house, such as, for cooking, cleaning
dishes, brushing, bath, washing clothes, etc. Certain tasks around my house were prioritized in
accordance with needing clean water, like, cooking, then washing produce with the leftover
water. Afterward, slightly dirty water would be used for washing dishes, clothes and then at the
end was used to water plants. My mother loves to garden and she would save water from all the
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chores around the house to keep her beloved plants alive. There were times when we would be
out of water supply by the evening and would then have to then rely on the last couple water
bottles sitting in the refrigerator. A power outage was another common occurrence that happened
in my neighborhood, especially during the summer months. I remember feeling hot and sweaty
during the afternoon and had no extra water to take a quick bath to feel refreshed. It was
something I had to live with and adjust with. There was no other way around it.
Water shortage is a common problem all over in India and many other developing
countries. It’s hard to grasp the seriousness of this issue if a person hasn’t experienced water
shortage in their lifetime and are not informed. Access to clean water is a problem that many
parts of the world have been dealing with for a long time. We need to conserve resources for our
next generation to live comfortably. There needs to be a way to inform youth regarding water
conservation and one of the ways is to provide tools to teachers to teach lessons around water
conservation in their classrooms.
Water shortage leads to other serious problems, such as unsanitary conditions due to lack
of water to clean, consumption of unclean water leads to serious sickness and even death and also
India’s agricultural sector gets affected every year due to low water availability. Water shortage
affects the poor neighborhoods the most as they have nowhere else to go other than to rely upon
the city water supply. If the city water is contaminated, it impacts all the people in the
neighborhood.
After I moved to the United States, I realized that how necessities in one’s eyes can feel
like luxuries. To be able to take hot/ cold shower at any time of the day, being able to flush the
toilets without thinking about it, washing dishes under running water, brushing teeth using water
coming out of the faucet and not a container, using automatic machines to wash clothes - all of it
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was a huge change for me. I consider it a blessing to have access to water 24/7 living in
Minnesota without worrying about storing it.
It’s a challenge to bring awareness among people who have never experienced water
shortage in their life and don’t fully understand the seriousness of this issue. Water conservation
practices don’t start overnight and with a few changes but require a complete lifestyle change.
It’s a huge commitment from the people, community, everyone working together to save
water. In order to fill in the gap, my research will focus on developing a unit with lessons on the
conservation of water that will include lesson plans for teachers to integrate into their science
curriculum to involve middle school students regarding conservation of water.
Water in liquid state is important for survival to all known forms of life. Even the search
for the origin of life on other planets or in the space has centered largely around the search for
water. Our human body is made up of five elements: Earth, Water, Fire, Air, and Space. Water is
one of the crucial components that we need for survival. All the structures inside our human body
from the biggest organ to the smallest structural and functional unit: cells need water to function.
We grow in womb surrounded by water (amniotic fluid), consume water all throughout our life
to survive and need it for many different chores and even after we die, under Hindu custom, the
ashes formed after cremated body are immersed in the Holy Ganges in India.

Lesson Plans for Middle-School Science Teachers
My goal in this capstone is to prepare lesson plans for middle school teachers to teach,
inform and bring awareness amongst their students on topics around conservation of water. I
want to involve youth in the conservation of water and the best way I believe I can reach them is
by preparing lessons for their teachers to involve youth in water conservation. Education
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regarding the importance of conserving water must start at a young age so that students are able
to master the practice of conservation early on. It is a lifestyle change that the young generation
would need to get used to in order to safeguard water resources for many generations to come.
It’s effective to work with middle-school aged kids when they are physically able to put together
a science project and are also able to understand the key concepts behind it.
For someone living in a water-rich environment and has never dealt with water scarcity,
it’s hard to make the connection that water might not be available to other people around the
world. There needs to be a way to inform youth regarding water conservation and one of the
ways is to provide tools to teachers to teach lessons around water conservation in their
classrooms.

Connection with the Science Standards
Working with middle school science standards, I realized that there aren't many places in
the curriculum where we can fit a water conservation unit. There need to be specified standards
and lessons to promote water conservation practices among middle school students. There is no
doubt that teachers have a packed schedule with lesson planning, classes to teach, grading,
homeroom and/ or lunch supervision, before and after school meetings, etc. There is a much
higher chance that a teacher will include lesson plans in her curriculum if the lesson plans are
aligned with the state standards and are easily adaptable to their classroom. For this reason, I’ll
be putting together a series of lessons around water conservation aligned with MN State
standards laid out for teachers to use in their middle school science classes.
As a science teacher, there are too many standards to teach within a course and teachers often are
not able to include any topic that’s not included in the standards for a given grade. It’s important
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to equip science teachers with a well laid out lesson plan along with the standards that the lesson
goes with to help save them time in finding out how the lesson fits in their middle-school
curriculum. Water conservation doesn’t have a specific place in the science curriculum, but there
are dots that can be connected, for example, water cycle in ecology and properties of water in
chemistry can all be a good spot to dive in deeper to explore topics on water conservation.

Literature Preview
There is no denying the fact that water is an invaluable resource and there needs to have
considerable efforts to conserve it. Water is available in much smaller quantity than what we
perceive. Even though our 3/4th of our Earth is composed of water, however, only 2.5 percent of
it comprises of fresh water that we can use and the rest 97.5 percent is salt water (Freshwater
Society, 2013). Water Conservation efforts must start from every direction for it to make a
substantial impact and prevent water shortage problems around the world. There are several parts
around the world that deal with not having access to this basic necessity, clean water, and have to
live resourcefully. We need to conserve resources for our next generation to live comfortably.
We are all tied in together via Water Cycle and other nutrient cycles that take place in nature.
Our actions affect others directly or indirectly and we must be conscious of it.
It’s hard to grasp the seriousness of this issue if a person hasn’t experienced water
shortage in their lifetime and are not informed. Several communities from many parts of the
world have been dealing with the problem of water scarcity for a long time. All the communities
must come together to bring awareness and set practices/ routines in efforts to conserve water.
Children should be made aware of their impact on the environment and how they can reduce
their footprint to sustain resources. This brings me to the goal of my capstone to provide lesson
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plans for teachers to integrate within their science curriculum to involve middle-school students
in water conservation.

Summary
Water is an essential resource that all living organisms need to survive. We must take
care of our natural resources by bringing awareness amongst people in different communities and
by implementing serious conservation efforts. One way to bring awareness among youth is to
provide middle school science teachers with lesson plans around water conservation topics that
they can include in their science classrooms to teach students. Water conservation is not a task
that one should follow for a day but a routine that requires tons of practice. It’s a lifelong process
that takes time to build and requires several meaningful activities to truly understand its
importance.
We require water to complete many different chores/ tasks around the house. When a
resource is available in an ample amount and a person has never dealt with its shortage, it’s very
hard to grasp the importance of saving the vital resource. In my capstone, I want to include
lesson plans for middle school students to understand the amount of freshwater that’s truly
available for living organisms to use and thrive. How we pollute this natural resource knowing
and unknowingly and what we can do to keep it from becoming unusable. Also, what different
measures we can take to conserve water and changes we can make in our daily lives to make a
big impact in saving this natural resource.
In this chapter, the need for water conservation is discussed. Water Conservation is not a
choice for many but a requirement for many people around the world to access clean water. Only
if everyone got on board to help save water and only use the amount that’s needed for them, we
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would be saving a lot of water for all the organisms to use and flourish. This project will focus
on providing lesson plans for science teachers to integrate into their science curriculum to
bring awareness among young middle-school students around water conservation.
The upcoming chapters will provide a thorough overview and reasoning of the project. Chapter
two provides a guiding literature to support the current need for pursuing the topic of water
conservation and for preparing lesson plans for middle school science teachers. Chapter three
will provide the project design that will be produced under this research aligned with MN
Science standards and will provide middle school science teachers with ready-to-go lessons to
teach their students to bring awareness around the importance of water. Chapter four will include
reflection on implication and barriers of the project and the knowledge gained in the process of
completing the project.
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CHAPTER TWO
Review of Literature

Chapter Overview
This chapter provides an overview of literature related to the research
objective: To provide lesson plans for science teachers to integrate into their science curriculum
to bring awareness among young middle-school students around water conservation. This
research has been categorized into the following subtopics: Water Crisis around the World,
Water Conservation Awareness, Additional Factors Affecting Water Conservation, Fostering
Water Conservation Stewardship in Youth, Providing Lesson Plans to Middle-School Science
Teachers and Connecting Middle-school Science Standards.
Earth is a closed system and consists of the finite amount of resources that are recycled
around. All of these resources are just recycled throughout the Earth in different states as solid,
liquid or gases and different usable and unusable forms. Even though 75 percent of the earth is
composed of water, there’s only 2.5 percent of freshwater available for organisms to use
(Freshwater Society, 2013). If we keep misusing this freshwater supply and don’t start
conserving it, the day is not far away when we wouldn’t have any of it left. There are several
countries around the world that don’t have access to clean water due to their geographical
location and warmer climate. There is a lot of money that every city in the US spends to provide
a clean water supply to its citizens.
It’s important to start young and build water conservation practices in the daily routine
for it to make a noticeable difference. Simple steps can be taken every day to employ water
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saving measures, such as: following alternate lawn watering schedules, shorter showers, keeping
a bucket in the shower to save excess water, turning off the tap during brushing, etc.
The best way to reach middle-school age students is via their science teachers and
introducing water conservation curriculum early on. It’s better to start early to help youth realize
how their small steps can help people around the world globally. The money and resources that
we can save in the US can go to other countries around the world to help build a sustainable
system for them.
In the article, What is Education For? published in The Learning Revolution, David Orr wrote:
“If today is a typical day on planet Earth, we will lose 116 square miles of rainforest,
or about an acre a second. We will lose another 72 square miles to encroaching
deserts, as a result of human mismanagement and overpopulation. We will lose 40 to
100 species, and no one knows whether the number is 40 or 100. Today the human
population will increase by 250,000. And today we will add 2,700 tons of
chlorofluorocarbons to the atmosphere and 15 million tons of carbon. Tonight the
Earth will be a little hotter, its waters more acidic, and the fabric of life more
threadbare.” (1991, p. 52)
Humans have jeopardized their own future health and prosperity by damaging natural
resources available to them. With the ongoing population growth and damage to the
environment, we are putting the beauty of the natural world, biological diversity and our own
future at stake. In addition to wasting precious water, humans are also adding other harmful
chemicals in our system that ends up seeping in through the ground and affecting the quality of
groundwater (Miller, 2006). The fast-growing population is putting a lot of pressure on the water
supply. On the top of that, the quality of water is drastically reduced by pollution and
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contamination from humans (Miller, 2006). There are several factors that lead to higher water
consumption and are contributing to the issue of water scarcity in the future. For example, the
agriculture food sector, the manufacturing of paper, the raising of cattle for meat, etc. all require
extensive use of water (Dalin, 2014). For all of the reasons mentioned above, this project will
focus on providing lesson plans for science teachers to integrate in their science curriculum to
bring awareness among young middle-school students around water conservation.

Water Crisis around the World
According to World Vision, “Water is essential to life but not everyone has equal access
to enough safe drinking water”. More than 40% of the population, which is roughly 4 billion
people, experience water scarcity for a month or more every year (World Vision, 2017). In some
cities, people have to pay a higher price to buy clean water but it doesn’t help change people’s
wasteful habits. Those who can afford to buy water continue with their lavish water-rich
activities but those who can’t end up standing in queues for long times to access water for their
basic needs. In this case, poor get poorer due to the fact that they end up spending their time and
energy in collecting clean water and aren’t able to invest their energy in growing food, make a
stable income or invest in their education (World Vision, 2017).
Water scarcity and not having access to clean water can lead to several problems, such as
the rise in sickness in individuals, the nation’s productivity and conflicts among different
countries. Lack of clean water can make hygiene and sanitation difficult and can lead to health
problems in the general public. Roughly 2 million people die every year due to diarrheal diseases
that are caused by the shortage of water due to which person’s body is unable to extract nutrients
from food (World Vision, 2017). In several parts in Africa, in poor neighborhoods, girls &
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women have to take up the responsibility to walk up to 21 km each way just to carry water back
to their home. Many times girls are forced to drop out of their schooling just so they can
contribute to collecting water and bringing it back for their families (World Vision, 2017). The
agricultural food sector is also affected due to unavailability of water and irrigation of crops.
Clean and unpolluted water is a basic requirement to live and for sustainable development
but to think that half of the people living in developing nations don’t have access to this basic
right is heart wrenching (Obisesan, 2016). Water conservation provides long-term benefits to the
communities and the environment and also helps protect the land from ongoing dry
conditions (Need for Water Conservation, 2011). One must think of a long-term solution and not
just conserve water during the summer months when water shortage is more imminent. It’s a
lifestyle that communities must adapt to bring a long-term effect in conserving water to help our
future generations. Water conservation practices come from experience, exposure and practice.
This is not something that can be learned overnight. It requires changes in thinking and practice
to get good at it (Samaltani et al, 2013). It is a habit that must be instilled in all the people of all
communities to help protect our earth and its valuable resources.
Water is a natural resource which is indispensable to life and humans like to think that it
has an unlimited supply. It is only around 1 percent of the consumable water available on this
earth and the rest makes up water bodies that we cannot use without extensive filtration which
tends to be expensive (Samaltani et al., 2013). “...the basic water requirement (BWR) per person
per day as prescribed by the World Health Organization (WHO) (which is 20 liters) is not
provided, problems that include poor sanitation, the spread of diseases, exhaustion, etc. will
become prevalent in any geographic space” (Obisesan, 2016). In order to promote water
conservation practices amongst youth that has never dealt with the scarcity of water, there must
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be education provided in order to make youth aware of the problems that people are dealing
around the world due to unavailability of clean water.
According to Kathpalia, & Kapoor in the article, Water Policy and Action Plan 20/20, the
current situation of water availability and quality in India has deteriorated immensely due to
National Water Policy that was adopted in 1987 (2002). In the past, distant decision-making and
poorly responsive plans have led to an increased incapacity of the water system. To respond to
water crisis challenges, India has set forth water policy and action plan for 2020 that are practical
and achievable and promote the protection of water quality, sustainability and equitable access
(Kathpalia et al., 2002). There have been several
solutions that are offered, such as, well-managed
watershed development, prevention of water
pollution to maintain water quality, and promoting
water conservation consciousness by education,
regulation, incentives, and disincentives.

Figure 1: Water Efficiency and Conservation
Techniques
(from Matto, M, 2017, p. 18).
The article, Water Efficiency, and
Conservation in Urban India explains that due to
rapidly urbanizing society and population growth,
the quality of water is deteriorating by getting
contaminated with different metals and the water
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tables are falling. The security of our existing water resources has been jeopardized by
unregulated urbanization and outdated urban water management models (Matto, M., et al,. 2017).
The biggest problem that India is facing currently is a loss of several wetlands and lakes that are
sources of freshwater. The solutions that were discussed in this study, as mentioned in figure 1,
were to prevent water loss, harvesting rainwater, promote awareness and recycling efforts in
general public (Matto, M., et al,. 2017).
Freshwater is unevenly distributed around different parts of the world (Porter, 2007).
There are several warm places that do not have access to clean water on a regular basis. We need
to conserve resources for our next generation to live comfortably. Water scarcity applies to a
larger problem as many countries are dealing with it and if we don't do anything about it, the
water shortage will keep creeping up on us. According to the Journal of Agricultural Education,
the water supply is not enough to support the projected population growth beyond the year 2025.
The residents in Florida are using up underground water at a much faster rate than the rainfall can
replenish groundwater (Taylor, 2017). This is the case with many cities around the world
regarding water consumption and we must find ways to make water consumption and recycling
sustainable. It’s been projected by the World Bank that several major cities in India will run dry
by the year 2020. Similarly, half of the cities in China will experience water shortage and some
will experience severe water shortage (Fan et al., 2014).
In Minnesota, groundwater provides 75 percent of the drinking water in Minnesota and is
also the biggest source for agricultural irrigation (DNR, 2016). According to DNR Public Water
Inventory, “Minnesota has more than 20,000 protected water bodies and 870,000 wetlands*;
63,000 miles of natural rivers and streams**; and 23,000 miles of drainage ditches and
channelized watercourses**. Of a total of 13.1 million acres in wetlands and lakes, 10.1 million
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acres are wetlands and the remaining 3 million acres are lakes” The pressure on these surface
water lakes is increasing due to the population growth and increase in the number of lakeshore
residences (Minnesota’s Water Supply, 2000). Even though Minnesota is the state of 10,000
lakes, the problem is that these water bodies are not evenly distributed across the state (DNR,
2016). Many communities in the Twin Cities metropolitan area have their own water supply
system and this leads to a redundant water supply. This causes waste of resources to build a
water supply system and also puts immense stress on both, ground and surface water sources
(Minnesota’s Water Supply, 2000).
The article, “Minnesota’s Water Supply: Natural Conditions and Human Impacts”
from DNR Waters Hydrogeologists and Hydrologists (2000), described that due to urban
development, the amount of water seepage is decreasing and the aquifers that usually rely on
rainwater drainage are not getting enough water to get recharged (Minnesota’s Water Supply,
2000). There is a limited amount of water supply; we are approaching limits to water
sustainability (Freshwater Society, 2013).
An unfortunate storm that happened in Flint, Michigan exposed many children in
disadvantaged neighborhoods to lead in drinking water (Chojnacki, et al., 2017). The problem
arose due to a short-term cost-saving measure that was employed by city officials to swith the
water supply from Lake Huron to the Flint River. The increased amounts of lead was not only
tested by Virginia tech but were also reported by a pediatrician that observed a higher traces of
lead in the blood of Flint children in September of 2015. After continuous supply of water with
high amounts of lead, Flint residents resorted to drinking bottled water which created another
problem of plastic bottle water waste (Chojnacki, et al., 2017). After the situation became much
more serious, Flint’s mayor declared a state of emergency in December 2015. Even though the
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water supply was switched back to Lake Huron in October 2015, lead contamination in tap water
continued to be detected through 2016. This incident affected more than 35,000 homes in Flint,
Michigan area (Chojnacki, et al., 2017). One remedy that was found effective in this situation
was to educate Flint residents regarding water contamination and how to use water testing kits
properly. This incident shook several communities nearby Flint, Michigan area and helped
people realize importance of clean, contamination-free freshwater.
Water-related issues are an environmental problem that requires community members to
come forward to make everyone aware of this problem and to come up with ways to solve it.
Water conserving practices must be ingrained in our everyday tasks to make a true difference.
One way this problem can be tackled is by creating awareness in young people such as middleschool students through the use of lesson plans that integrate water conservation within their
science curriculum.

Water Conservation Awareness
Project Wet Organization has been working with several institutions
around the world to promote water conservation by providing teaching materials (Project WET
Foundation, 2016). The goals of Project WET organization is to recognize that water is an
essential resource that moves through living and nonliving systems. The organization uses water
resources management and education to provide “tomorrow’s children with social and economic
stability in a healthy and sustainable environment” (Project WET Foundation, 2016). To aid their
goal of bringing awareness and respect for water resources, the organization encourages lifelong
commitment and positive community participation through their teaching material that is
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available for free on their website and in print form for the public to use. There have been
several efforts made to make help save locally to be able to help on a global scale.
In a study conducted in the rural Wei River Basin in China, participants were surveyed on
the perception of water consumption (Fan et al., 2014). Participants tended to underestimate the
use of water outdoors and kitchen water consumption. Interestingly, groups that accurately
estimated their water consumption were on the higher end of water conservation consciousness
and practices. It was also noted in the study that group that was more educated with higher
income level underestimated their water usage as compared to the group that was less educated
(Fan et al., 2014). Water conservation awareness is only effective if a person has a relatively
close perception of their water consumption and their water-use patterns. If a person doesn’t
believe that they’re using too much water, to begin with, it will be harder for them to make water
conscious choices.
According to the report by Colorado Conservation Levels Analysis, the Colorado Water
Conservation Board (CWCB) and the Water Conservation and Drought Planning (OWCDP)
came together in September of 2009 to implement projects focused on water conservation. The
main reason behind this implementation was to strategize ways to save water to meet Colorado’s
future water supply needs.
The project comprised of four specific goals:
“• Identify and analyze the water conservation savings from the year 2000 to present that
are permanent versus temporary.
• Identify current penetration rates for the best practice water conservation measures
identified in the Best Practices Guide for Water Conservation in Colorado and forecast
what they are expected to be through 2050.
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• Analyze and reevaluate the conservation levels included in Statewide Water Supply
Initiative Phase I (SWSI I).
• Create a Best Practices Guide for Water Conservation in Colorado”
(Colorado Conservation Levels Analysis, 2014).
Several educational programs were implemented in the state of Colorado to influence
consumer water use behavior. Programs that were funded to create consumer awareness included
consistent reminder by mass mailings, and web pages to educate people. Water fairs, interactive
websites and K-12 teacher and classroom education programs were implemented to reach wide
variety of audience. In addition, focus groups, customer surveys and citizen advisory boards were
put in place to receive feedback from public to maintain two-way communication (Colorado
Conservation Levels Analysis, 2014).
Another study was conducted in the UK to assess users’ perceptions, attitudes towards
water saving practices (D.A. et al, 2015). Currently, there are little to no incentives for citizens to
save water and 60% of the households in England and Wales don’t have a water meter. The study
aimed at developing effective water conservation policies and encouraging behavioral change in
implementing water saving practices and in order to do so, they needed to assess “users’
awareness of water issues and their attitudes to water conservation” first (D.A. et al, 2015). Some
homes in the UK have installed with water-efficient appliances but their water performance was
heavily dependent upon user interaction. The study suggested that even though there is a huge
disparity between people’s positive attitude towards conserving water and them actually taking
action to save water. This can be improved by providing educational opportunities to community
members that provide information on environmental and financial consequences of wasting water
(D.A. et al, 2015).
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In a study conducted in Melbourne, Australia, it was reported that water consumption was
reduced by 57% through educating public and holding water conservation awareness campaigns
(Fan et al., 2014). Similar results were recorded in California with 20% reduction in water usage
after conducting water awareness programs. One way to spread awareness around water
conservation topics can be attained by equipping teachers with lesson plans to integrate within
their science curriculum to involve middle-school students in water conservation.

Behavior Change
Kollmuss and Agyeman’s (2002) recent model as shown in figure 2 provides
visualization on the complexity of encouraging the environmentally responsible behavior. The
model recognizes that there are several factors that impact a personal decision that eventually
lead to positive environmental behavior. It’s clear from the model that acquisition of knowledge
and creating awareness around environmental sensitive topics is not enough in promoting
sustainable practices but there are several other factors, such as, starting with a small step
towards sustainability and scaffolding behaviors into a habit will engage citizens in lifelong
environmentally friendly behaviors. The article, Mind the Gap: why do people act
environmentally and what are the barriers to pro-environmental behavior, points out the fact that
there is more research required to confirm the combinations of knowledge and attitude is
required in the creation of an environmentally literate population that is willing to take
environmentally responsible actions.
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Changing someone’s existing way of thinking and a definite belief system of how things
are done is not easy (Kollmuss & Agyeman, 2002). Forcing any new change in thinking by
merely creating awareness and/ or enforcing local regulations will not help in the long-term
success of water conservation stewardship.

Additional Factors affecting Water Conservation
There are many factors that lead to higher water consumption and hence, add to the issue
of water scarcity in the future. For example, the agriculture food sector, the manufacturing of
paper, the raising of cattle for meat, etc. all require extensive use of water (Dalin, 2014). In order
to promote water conservation, we must look into other processes that use up excess water during
their manufacturing operation and come up with alternate ways in order to save water.
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Our Earth is composed of 75 percent of surface water but most of it comprises of salty water
from sea and ocean bodies. The supply of freshwater is going scarce every day due to growing
“demand for growing food, manufacturing industrial goods and everyday domestic use increases
with the increase in population” (Alam, 2014). Contamination of groundwater and surface water
is also on the rise due to improper human activities (Alam, 2014). Lack of adequate water supply
ultimately boils down to “... lack of maintenance, lack of community participation, lack of coordination and co-operation among stakeholders, politics, inefficient monitoring, and poor
attitude towards government property” (Obisesan, 2016).
Humans have been causing destruction, assimilating waste that is non-biodegradable and lives in
the dumpsters for several years. With such an alarming rate of damage, we can’t expect Earth to
restore itself and provide us with an unlimited supply of fresh water without any repercussion
(Bougouerra, 2000). Protecting consumable water must be on our top most priority knowing how
important it is for organisms to survive. Efforts should be made from all the directions that
eventually lead to conserving water.
There are many factors that lead to excessive use of water and hence, cause unnecessary
loss of freshwater. Water sustainability is threatened by other factors, such as, raising waterintensive crops, raising animals for meat, surface water runoff, all add up to cause a much larger
water consumption (Vermeersch, 2016). We must keep in mind that even though the earth
surface is made up of 71 percent of water but a very small portion can truly be used for
consumption by living organisms (Perlman, 2016).
According to the Water Cycle and Water Conservation (2015), “The issue of water
conservation is not about “saving” water—it is about having enough clean water at any given
time and place to meet our needs.” Water is not stationary at any location at any given point in

22

time. Water is constantly changing places due to the water cycle and constantly cycling through
the atmosphere and the earth’s surface. It’s important to keep freshwater supply clean as there is
only 2 percent of it available for animals and plants to survive on. Due to human carelessness, the
harmful chemicals get introduced into the natural cycle and it affects all the organisms on the
earth Water Cycle and Water Conservation (2015). In order to help youth to become aware of
steps, they must make to save critical water supply we must provide lesson plans for teachers to
integrate within their science curriculum to involve middle-school students in water
conservation.

Fostering Water Conservation Stewardship in Youth
The topic of water conservation requires time and practice to teach it to young minds
(Samaltani et al., 2013). They need to see it in-person, experience it and adopt ways of living that
encourage saving freshwater. When introducing the water conservation to young children, we
must include procedures of proper man-environment interaction and encourage them to find
solutions to several environmental problems (Samaltani et al., 2013). Water conservation
practices come from observations, practice and don’t develop overnight. We must start young
and make classes available to students at the school at elementary and middle school classes. A
study in Guangzhou, China conducted a study on the “attitudes of citizens towards conserving
water” and found that “ 95% of the participants were aware of water conservation, only 42%
recognized that it is urgently needed” (Ziong, 2015). “Water and environmental education should
be emphasized in the 9-year compulsory education curriculum…” as the students who graduated
from primary and secondary school without the environmental focus classes showed poor water

23

conservation behavior and didn’t recognize the urgency of starting to conserve water (Ziong,
2015).

In order to promote water conservation practices, there needs to be proper education
around water conservation topics to youth. It’s much easier to educate youth about water
conservation and spread awareness at a young age than to deal with it in a later age. The goal of
this project is to provide science teachers with a curriculum on water conservation. Using the
water conservation curriculum provided in this project, science teachers can make their students
aware of issues related to water crisis. Research suggests that students would be much more
receptive to using water conservation strategies if they are made aware earlier in their life than
learning about it as an adult.
A study, Stewardship Education: Nurturing Aspirations to Protect the Rural Commons
(Gallay, E et al., 2016), focused on “place-based stewardship education” in the middle school
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curriculum and measured its effect on the environmental awareness amongst students. The study
found a significant increase in students’ environmental sensitivity, environmentally responsible
behavior after implementing the place-based environmental focused curriculum (Gallay, E et
al., 2016). It was noted that building a close connection between students and their local
community made the issues more relevant to them and they were more receptive to make
changes for improvement (Gallay, E et al., 2016). Starting early around elementary or middle
school age to promote environmental stewardship is the key to bring awareness among the
children to help them see its relevancy (Gallay, E et al., 2016).
(Computing for Sustainability, 2015)
“This model recognizes that the economy is a subset of society (i.e. it only exists in the
context of a society), and that many important aspects of society do not involve economic
activity. Similarly, human society and the economic activity with it are totally constrained
by the natural systems of our planet” (NZ PCE quoted by Pam Willams).

Different systems interact and work together to promote path to sustainable development
and these main components are Environmental, Social, and Economic factors that are
interdependent on one another and do indeed interact for long term sustainability. One must
carefully consider and employ each avenue to promote environmental stewardship among
students to reap long-term conservation habits (Computing for Sustainability, 2015). This project
focusses majorly on Environmental and Social aspect by promoting green practices among
students to reduce their carbon footprint and engaging community through teachers and
educating young minds through them.
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Providing Lesson Plans to Middle-School Science Teachers
Bayless Elementary School introduced WiseWater kits to their students that included
low-flow shower head and other water-saving devices to help their students learn about water
conservation strategies. ''Experiential things really stick with kids,'' said Ronald Kaiser, a
professor of water law and policy at Texas A&M University. (Getting Kids to Wise up, 2012).
Students are able to use this hands-on kit and pass on the water saving ethics to their parents as
well to spread awareness regarding water conservation.
Project WET is an interdisciplinary program for educators of K-12 that includes hands-on
activities for educators to use in their curriculum to involve students in water-related topics.
In Water Education the Project WET Way, Porter points out that Project WET includes much
more than just water conservation. It involves both elementary and secondary school students
and educators from different grade levels, colleges, nature centers, and camps have found Project
WET’s activities a great tool for teaching in their classrooms. The activities in the book are
engaging, fun and make students understand the importance of water and helps with critical
thinking and problem solving (Porter, 2007). Students learn better when they are engaged in a
topic and if the activity is hands-on. Project WET’s mission is to involve all-school age kids,
parents, community members to become aware of the water issues in their environment and to
partake in solving complex water-related issues (Porter, 2007).
.
Connecting Middle School Science Standards
Minnesota Academic Science Standards include a wide array of topics in science
to cover in the classes. There are too many topics to cover and fit in a 9-month school year
timeline and are not updated on a yearly basis. For example, the present need is to bring
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awareness around climate change and water conservation among students but there aren’t
specific science standards that address it. Many times, it’s time-consuming for a teacher to align
curriculum with standards and to come up with effective lesson plans to cover each standard. The
aim of this project is to provide middle-school science teachers with a Unit on water conservation
lessons to integrate into the science curriculum that they can use in their classes to teach students.
In the study, Environmental Education in an Age of National Standards and
Videophilia, Bentley argued that working the academic standards, standardized tests and
advancement in technology can reduce the potential for inquiry-based instruction and can hinder
outdoor, place-based education (Bentley, 2010). In addition, these factors can also limit the
classroom teacher’s creativity and lead to less opportunity for differentiation to promote
students’ individuality. Teachers find it difficult to align state standards and national educational
framework to teach important concepts around environmental awareness and solutions based on
it. Time for prioritizing environmental education remains a concern for many teachers. For some
teachers, environmental education is an essential part of the curriculum but others view it as an
addition to an “already-crowded school schedule” (Bentley, 2010). It’s important to integrate
environmental education to thread rest of the curriculum together rather than as an additional
topic to lessen this challenge.
The findings of the study, “Primary school pupils’ perceptions of water in the context of
STS (Science-Technology-Society) study approach,” was that students did not reflect the
understanding of how human activity has an impact on the quality of water and how it can impact
us in the long run (Nuutinen et al., 2011). Students learn about concepts around water but don’t
understand water’s remarkable role in life (Nuutinen et al,. 2011). The curriculum design in
Minnesota school includes water and how it relates to the Earth’s system but not around
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conservation topics (Nuutinen et al,. 2011). This is one of the main reasons science teachers are
not able to find specific strands in Minnesota Science Standards to include water conservation
topics. These water issues are not sequenced properly in Minnesota Science Standards and
mostly focus on subject-specific aspects (Nuutinen, et al., 2011). The best way to inform
students around water conservation topics is to equip teachers by providing them with lesson
plans to integrate within their science curriculum to involve middle-school students in water
conservation that will be addressed in this research.

Steps in the Right Direction
The Minnesota Twins’ new Target Field is built to capture, treat, and use rainwater to
promote recycling of water (Miller, 2010). The field is designed to reduce water usage by saving
two million gallons of water each year. Not only does this space save more than 50 percent of
water but also brings public awareness to the global issue of the water crisis and promotes wise
use of water. Minnesota is the state of 10, 000 lakes and to house a Twin’s target field in its
capital that plays a strong role in promoting sustainability and highlighting water is no small feat
(Miller, 2010).
According to the Minneapolis Sculpture Garden Facts sheet, the garden underwent
reconstruction to feature a new water reuse system to provide irrigation and filter runoff water.
Around 4.7 million gallons of water is estimated to be kept out of storm sewers and reused under
the new water system. In addition, there have been visible landscape features to showcase deeprooted native plants to help educate visitors about sustainability (Minneapolis Sculpture Garden
Facts Sheet, 2016). Another new program that has been added to the city of Minneapolis and St.
Paul is “Adopt a Storm Drain” program. Under this program, the residents are asked to adopt a
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drain in their neighborhood to keep it clear from leaves and debris to reduce water pollution.
These leaves, grass clippings and debris enter through storm drains into our river, lakes, and
streams and hence, pollute our water. By asking people to volunteer to keep the drains clean will
assist in reducing water pollution and also provide volunteers with a sense of accomplishment
towards helping the environment.

Summary
The amount of water that’s available for us to use does not exceed 1 percent of the total
water available on our planet. Even the 1 percent that’s available is distributed unevenly
throughout the world. There are parts of the world that have less to none water available and it’s
a daily struggle for them to go with their daily tasks without this essential resource. If
communities that are situated in water-rich areas were more cautious of their use of freshwater,
we would not be in this situation that we’re facing currently. Earth is a closed system and we
have a finite amount of water available to use. It’s up to us to keep our freshwater supply clean or
to add contaminants to our available supply and deem it unusable.
There needs to be a serious change in thinking of all the members of the society to
help solve water scarcity problems. One way to bring awareness among young students is to
provide lesson plans to science teachers to include in their curriculum. The middle school
standards don’t do justice in bringing awareness around water conservation topics. Students learn
about the water cycle in ecology and properties of water in chemistry but don’t learn about the
importance of keeping our freshwater supply clean. There needs to be an addition in our
standards in elementary and middle school level that addresses the importance of water. If we
provide education to students on these topics early on, it will surely lead to better practices
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around water conservation. To help bring water conservation stewardship in our young
generation we must provide lesson plans for teachers to integrate within their science curriculum
to involve middle-school students in water conservation.
The following Chapter Three provides a detailed explanation of the water conservation
curriculum proposed for the capstone project. The pre and post assessment as well as water
conservation lesson plans aligned with Minnesota State Science Standards will be provided for
teachers to include in their middle-school science curriculum. The chapter preview, introduction,
setting and participants, curriculum assessment and MN State Science Standards will all be
presented in the following chapter.
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CHAPTER THREE
Methods

Chapter Preview
This chapter provides a full description of the capstone project, including the settings and
participants that will benefit from this curriculum are addressed. A list of all the Minnesota
science standards that a science middle school teacher can use to include water conservation
topics in his/her curriculum are listed. Lastly, comprehensive lesson plans outlining water
conservation curriculum aligned with Minnesota middle-school Science Standards along with the
materials needed to teach each lesson and the approximate time to teach are provided under this
project. The goal of this capstone is to provide lesson plans for teachers to integrate within their
science curriculum to involve middle-school students in water conservation.

Rationale
Minnesota is the land of 10,000 lakes and due to abundant water supply available;
children do not understand the importance of water. Having lived in a water-deficient
environment in India made me realize what a blessing it is to have access to clean water
throughout the day. It’s difficult to help people realize the importance of water when they live in
a water-rich environment and the scarcity doesn’t affect them directly. We must educate the
students in the early years to help them realize that their actions have a direct impact on this
natural resource and they must learn to conserve.
The goal of this research is: To provide lesson plans for teachers to integrate within their
science curriculum to involve middle-school students in water conservation. As an experienced
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science teacher for ten years, I constantly find myself tied up in the pool of standards to cover in
my classes with never enough time to teach them all. Sometimes a problem that teachers run into
is that if they have a standard they want to cover in their class and there aren’t many good lesson
plans around the theme they want to cover. While other times the problem becomes that there is
content that he/she wants to cover in class but there isn’t a standard that aligns with that topic.
Aligning curriculum can take a lot of time and can be frustrating sometimes. In my experience,
there aren’t many standards in MN Academic Standards that connect directly with the water
conservation theme and the impact humans can have on the environment. In this research, I
developed a unit on water conservation that includes lesson plans for teachers to integrate into
their science curriculum to involve middle school students on water conservation.
My goal is that the lesson plans will equip middle school teachers with tools to teach
inform and bring awareness amongst their students on topics around conservation of water. I
want to involve youth in the conservation of water and my plan is to reach them is by preparing
lessons for teachers to involve their students in water conservation. Working with middle school
science standards, I realized that there aren't many places in the curriculum where one can fit
water conservation unit. There need to be specified standards and lessons for teachers to use to
promote water conservation practices among middle school students.

Setting and Participants
The Water Conservation curriculum developed under this capstone can be used by any science
teacher in the US in a middle-school setting and implemented any time of the year. Even though
the standards that are aligned with each lesson are specific to Minnesota State, these lessons are
easily adaptable by any middle school science teacher in the United States by aligning to their
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state standards. The goal is to equip as many teachers to bring awareness regarding water
conservation topics among middle-school students. Studies have shown that students learn best
with lessons that are hands-on. Each lesson is adapted and put together to keep student-centered
inquiry in mind to achieve higher student involvement. The lessons in the unit will be based on
the following MN Science Standards and can be taught along with the other standards in the
same sub-strand.

Curriculum Design Model
The curriculum created under this project is developed using guidelines and framework
established in Understanding by Design (UbD), the model developed by Grant Wiggins and Jay
McTighe. The lesson plan template that is adapted from Understanding by Design is tweaked a
bit to better fit all the categories for this research (see Appendix A). Backward design model has
been used to design lesson plans in this project. I added MN Science Standards, Materials needed
and Time required sections for an easier transition for science teachers to adapt the unit in their
science classroom. The final lesson plan template can be found in Appendix A.
The unit plan is designed to be taught for ten consecutive class days during the 60-minute
class period. There are three optional lessons that can be omitted from the unit plan and this unit
can be taught in seven 60-minute class periods. Allow for lessons to go longer than planned as
the timeline is suggested and will vary based on class sizes, student grade level, etc. The first and
last lesson have built-in time for taking pre-assessment and post-assessment to measure students’
growth after teaching the unit. See Appendix C to view pre/ post assessment. Detailed unit plan
calendar that can be adapted to a 10-day plan or a seven-day plan can be found in Appendix B.
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Each lesson plan is provided in detail following the unit plan calendar in Appendix D, E, F, and
G.

Appendix A
Lesson Plan Template

Standard:
Benchmark:
Essential Question(s)
Lesson Objective:
Materials Required:
Time Required:
Prior learning activities completed before this lesson:
Lesson Format - What will students learn?

Assessment - How will I know the students have learned?

Connection or bridge to next lesson:

How does this lesson fit into the Unit?
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MN State Science Standards
These Minnesota Academic Science Standards in Earth Science and Life Science address topics
around water and its conservation (2016).
1. Grade: 7
Strand: Life Science
Substrand: Interdependence Among Living Systems
Standard: Natural systems include a variety of organisms that interact with one another
in several ways.
Benchmark: 7.4.2.1.3 Explain how the number of populations an ecosystem can support
depends on the biotic resources available as well as abiotic factors such as amount of light
and water, temperature range and soil composition.

2. Grade: 8
Strand: Earth Science
Substrand: Interdependence Within the Earth system
Standard: The sun is the principal external energy source for the Earth.
Benchmark: 8.3.2.1.3 Explain how heating of Earth's surface and atmosphere by the sun
drives convection within the atmosphere and hydrosphere producing winds, ocean
currents and the water cycle, as well as influencing global climate.

3. Grade: 8
Strand: Earth Science
Substrand: Interdependence Within the Earth system
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Standard: Water, which covers the majority of the Earth’s surface, circulates through
the crust, oceans and atmosphere in what is known as the water cycle.
Benchmark: 8.3.2.3.1 Describe the location, composition and use of major water
reservoirs on the Earth, and the transfer of water among them.

4. Grade: 8
Strand: Earth Science
Substrand: Human Interactions with Earth Systems
Standard: In order to maintain and improve their existence humans interact with and
influence Earth systems.
Benchmark: 8.3.4.1.2 Recognize that land and water use practices affect natural
processes and that natural processes interfere and interact with human systems. For
example: Levees change the natural flooding process of a river. Another example:
Agricultural runoff influences natural systems far from the source.

Objectives
Students will be able to:


differentiate between biotic and abiotic factors



understand how both, biotic and abiotic resources are needed for survival



explore the concept of plant communities and their processes



use the scientific processes of observation, classification, data collection, and analysis to
explore life science concepts related to species diversity, as well as gain skills in
characterizing the biological life of a given environment
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understand how sun helps with the water cycle



explain phenomena of water cycle and the terms associated with it



where the water stays the most in the water cycle



explain how much freshwater water is available for human use



understand how sun helps with the water cycle



explain how does the solar energy move through the atmosphere, oceans, water cycle and
food chains



explain what are watersheds and their importance



discuss what is pollution and how it affects our water stream



understand what is run-off and discuss how it affects our system

Time
The unit plan is designed to be taught for ten consecutive class days during the 60-minute
class period. There are three optional lessons that can be omitted from the unit plan and this unit
can be taught in seven 60-minute class periods. Allow for lessons to go longer than planned as
the timeline is suggested and will vary based on class sizes, student grade level, etc. Detailed unit
plan calendar that can be adapted to a 10-day plan or a seven-day plan can be found in Appendix
B. Each lesson plan is provided in detail following the unit plan calendar in Appendix D, E, F,
and G.

Materials Required for Each Activity
S’mores limiting factor lab: whole graham crackers, marshmallow, fun size Hershey bar, hot
plate, frying pan or griddle, frying spatula, paper towel, thermal gloves, and plastic forks.

37

Making Community Measurement Lab: suitable site for study suggestions: school yard (lawn,
shrubs, trees), magnifiers (one for each student is ideal), plastic bags for collecting samples,
small spade or shovel, marking pens, rulers and measuring tapes, weatherproof marking tags,
rope (9 meters), paper, pencils, clipboards, data sheets, field guides, ball or hula-hoop

Biodiversity Project: access for students to a computer lab and/or computer cart to conduct
research, writing, graphic work (PowerPoint, iMovie, etc.), internet, digital cameras (optional),
and arts supplies such poster boards, permanent markers, rulers, pencils, water-based paint
(tempra), paint brushes, glue, etc.

Water cycle introduction: access to internet

Incredible journey: 9 large pieces of paper, copies of water cycle table, marking pens, 9 boxes
about 6 inches on a side, copies of cube pattern

All the water in the world: 1-L container (soda bottle), 100-mL graduated cylinder, eyedropper,
ice cube tray, small container, salt, drawing paper, colored markers

Water, Water Everywhere: 7 clear containers (2 one-liter, 5 smaller), 1 plate, overhead projector,
masking tape, marking pen, 1 liter water, salt, sand (250g), blue food coloring, one eye dropper,
graph paper, calculators, copies of student worksheet, freezer
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Water footprint calculator: students with access to internet, copies of reading.

Sun and Water cycle: Plastic bowl clear or colored but not white, salt 8 grams, water 250
milliliters, Plastic spoon

Importance of sun’s energy thank you cards: Card stock paper for thank you cards, coloring
supplies

Humpty Dumpty: Photos of altered site, object with multiple parts that could be disassembled,
hardboiled egg, old magazines, glue, scissors, ruler, drawing material, poster board

Make-a-Mural: Copies of topic cards, long piece of newsprint, assorted tempera paints, finger
paints, paint brushes, egg cartons, kitchen sponges, empty coffee cans, packing tape, scissors,
glue

What’s been polluting groundwater: copies of activity handouts, clear plastic soda bottle, old
nylon stockings or tights, rubber band, clean gravel, clean sand, water, beaker, measuring spoon,
rain cups (paper cups with holes punched in the bottom), table salt, eyedropper, red and blue food
coloring, vegetable oil , paper towel, baking soda, vinegar

Terraqua Column: two 2-liter bottles, one bottle cap, bottle biology kit, fabric interfacing or
cotton string, water, soil and plants
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Conservation discussion: worksheet copies for students

Curriculum Assessment
The goal of the Unit plan is to foster water conservation stewardship among middle
school science students. In order to assess the effectiveness of the curriculum, I provided teachers
with a survey to assess students’ knowledge before and after the implementation of the unit plan
(see Appendix B). The pre-test will be administered before students begin learning about water
and the need for conservation. The survey will help assess the difference in students’ awareness
around water conservation topics before and after teaching the curriculum. At the conclusion of
the unit, the teacher will administer a post-test to assess if the students understood the main point
of the lesson and determine possible adaptations needed for the next time. Post-test data can also
be used to compare to see if the students have mastered the benchmark outlined in the MN
science standard.
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Appendix B: 10-DAY UNIT CALENDAR
Day 1 (60 mins)

Day 2 (60 mins)

Day 3 (60 mins)

Day 4 (60 mins)

Day 5 (60 mins)

Benchmark:
7.4.2.1.3

Benchmark:
7.4.2.1.3

Benchmark:
7.4.2.1.3

Benchmark:
8.3.2.3.1

Benchmark:
8.3.2.3.1

(15 mins)
Pre-test
Appendix C

OPTIONAL

OPTIONAL

(50 mins)
Outdoor lab
Making
community
measurement
Appendix D

(60 mins)
Biodiversity
Project
presentation
Appendix D

(5 mins)
Water cycle
Introduction
Appendix E

(20 mins)
All the water in
the world
demonstration
Appendix E

(5 min) PPT
(10 mins)
Biotic & Abiotic
read-pair-share
activity
Appendix D
(30 mins)
Smores limiting
factor lab
Appendix D

(55 mins)
Incredible
Journey activity
Appendix E

(10 mins)
Assign
Biodiversity
project as
Homework
Appendix D

(20 mins)
Water, Water
everywhere
Appendix E
(20 mins)
My water
footprint
Appendix E

Day 6 (60 mins)

Day 7 (60 mins)

Day 8 (60 mins)

Day 9 (60 mins)

Day 10 (60 mins)

Benchmark:
8.3.2.1.3

Benchmark:
8.3.4.1.2

Benchmark:
8.3.4.1.2

Benchmark:
8.3.4.1.2

Benchmark:
8.3.4.1.2

(30 mins)
Sun and Water
Cycle
Appendix F

(60 mins)
Humpty
Dumpty Lab

OPTIONAL

(60 mins)
Run off
experiment for
bottle Biology
Terraqua
column

(30 mins) Finish
working with
Terraqua column
experiment

(30 mins)
Importance of
Sun’s energy:
Thank you
cards
Appendix F

Appendix G

(30 mins)
Make a mural
Appendix G

(30 mins)
What’s been
polluting the
ground water
lab
Appendix G

Appendix G

(15 mins)
Conservation
discussion
Appendix G

(15 mins)
Post-test
Appendix C
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Summary
The lessons included in the water unit are easily adaptable by the middle-school science
teachers and implementable in their classroom in a 10-day or 7-day unit. The lesson plans are all
designed with keeping higher student engagement in mind and involve hands-on activities.
Students learn the best when they get to use as many senses to experience a lesson and therefore,
are much more engaged. The theme that will be evident in all the lessons is water conservation
but each lesson will involve different theme to emphasize importance of water. My hope is to
reach as many young minds are possible to bring awareness on this critical topic and eventually it
will reach the students’ family and the community members. The belief that we are all in this
together and each of us can take steps at a time to make a difference that can impact water
availability. With this capstone, I want to provide lesson plans for teachers to integrate within
their science curriculum to involve middle-school students in water conservation.
The final chapter discusses the learning gained from designing the curriculum for middleschool teachers to teach their students to conserve water, possible implications and limitations of
the curriculum, and recommendation for future research.
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CHAPTER FOUR
Conclusion
“Our livelihood is intimately tied to the food we eat, water we drink and places where we
recreate. That's why we have to promote responsibility and conservation when it comes to our
natural resources.” Mark Udall
Overview of Chapters
Chapter four provides my reflection on this project: to provide lesson plans for teachers
to integrate within their science curriculum to involve middle-school students in water
conservation. Chapter one explained my personal journey and the reasoning for choosing water
conservation topic. Chapter two reviewed the literature and research that’s available around
water conservation and reasons for including lesson plans for teachers to include in their middleschool science curriculum. Chapter three explained the methods that were employed in
developing the project and ways to use the project to teach it effectively. Chapter four explores
the learnings, implications, and limitations of this project.

Learnings
There were tons and tons of lessons available on water conservation but I learned that
there weren’t many standards available in the middle-school science curriculum that a teacher
could use conservation topic. There is a vast pool of standards and topics to cover for any teacher
in any subject area. It’s a big dilemma for teachers to pick and choose some topics over the
others to teach in their classroom based on their experience, interest in the topic and also, ease of
alignment with the standard. As an experienced science teacher for ten years, I constantly find
myself tied up in the pool of standards to cover in my classes with never enough time to teach

43

them all. Sometimes a problem that teachers run into is that if they have a standard they want to
cover in their class and there aren’t many good lesson plans around the theme they want to cover.
While other times the problem becomes that there is content that he/she wants to cover in class
but there isn’t a standard that aligns with that topic. Aligning curriculum can take a lot of time
and can be frustrating sometimes. In my experience, there aren’t many standards in MN
Academic Standards that connect directly with the water conservation theme and the impact
humans can have on the environment. In this research, I developed a unit on water conservation
that includes lesson plans for teachers to integrate into their science curriculum to involve middle
school students on water conservation. Working with middle school science standards, I realized
that there aren't many places in the curriculum where one can fit water conservation unit. There
need to be specified standards and lessons for teachers to use to promote water conservation
practices among middle school students.

Implications
One of the most important implications of this project is that the lesson plans provided in
this water unit will equip middle school teachers with tools to teach inform and bring awareness
amongst their students on topics around conservation of water. I want to involve youth in the
conservation of water and my plan is to reach them is by preparing lessons for teachers to involve
their students in water conservation. Once students learn about this crucial topic and eventually
adopt it in their routine, my hope is that they’ll involve their family members and community in
the same. This domino effect will hopefully continue to spread and that we’ll continue to work
towards saving freshwater as a resource.
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Water conservation is not the only topic that’s crucial but there are other conservation
topics as well that can be included in the unit depending on the teacher’s discretion. My hope is
that this project inspires educators to add more lessons that promote environmental stewardship
among their students and ignites life-long interest in protecting the earth.

Limitations
One of the limitations of this project is that there aren’t many standards that connect
directly to water conservation as mentioned earlier. In pursuits of creating this curriculum, I went
with any and all MN Science standards that I could use to fit in the water unit. There is a high
need to include conservation topics in state standards that we employ in schools to teach
students. Once conservation related standards are mandatory and become a norm, it will be much
easier for teachers that rely heavily on state standards to design their curriculum to include
conservation topics in their lessons.
Another limitation of this project is that it’s designed specifically by keeping middle
school students in mind and the topics are aligned with MN state standards. However, the lesson
plans can easily be adapted to any age level with some tweaks as well as the state standards can
be aligned with whichever state the unit will be taught at. This curriculum can also be adapted to
be used with Next Generation Science Standards (NGSS) as well for broader accessibility.
The lessons included in this project are material heavy and are designed to promote
student inquiry and hands-on learning. Studies have shown that students learn best with lessons
that are hands-on. Each lesson is adapted and put together to keep student-centered inquiry in
mind to achieve higher student involvement. The long material list might add a strain in limitedteacher-budget and might end up being a limiting factor in teaching this curriculum.
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Water conservation topic can lead to several other strands and can be pretty timeconsuming. This is one thing the educator using this curriculum must keep in mind and have a
few extra days allotted to this unit just in case. The hands-on inquiry lesson included in this unit
plan can take longer than anticipated and might change teacher’s plan for teaching other topics in
the school year.
Future Research
During the research and writing this project, I struggled with Minnesota’s lack of
environmental education standards in K-12 grades and aligning them to the water conservation
curriculum. There aren’t any standards related to water conservation practices, place-based
environmental education for students to explore the natural world or record observations. These
are some areas that need to be looked at in our Minnesota state standards. Maybe this is where
Next Generation Science Standards (NGSS) come in for broader accessibility.
This unit is designed to be used in a Minnesota Science middle-school classroom but can
be easily adapted to be taught in Social Studies classroom as well involve literacy standards in
any grade level. There are several overlapping strands that are common between science and
social studies curriculum which can be used to design an interdisciplinary curriculum. Access to
water around the world and learning about the importance of water conservation can be taught in
Global Studies as a human rights issue. This curriculum can be taken further into for students to
make connections that as individuals, we are responsible with water but we also need to make
sure that is not privatized and that corporations aren’t taking community water only to bottle it
and sell it back. In addition, this project can also lead into other environmental topics, such as
connection with different types of pollution, human impact on water quality, and how can people
water-rich environment help others living in the water-scarce environment.
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Summary
I am passionate about conserving freshwater that’s available to us. We must work
towards maintaining this finite resource clean for ourselves and for all the other living organisms
living on this earth. I feel blessed to have lived in two different countries during my lifetime and
experience life in terms of water availability on extreme ends. By no means, I take this resource
for granted and want to spread awareness as much as I can to conserve it. This project has only
added to my passion towards Earth’s water and I plan to satisfy it by volunteering at an
organization helping this cause. I’ll continue to do my part to educate my own family members,
community and students to protect and conserve our water supply. I will keep playing an active
role to help the cause so our future generations will have plenty of resources to live their life
comfortably.
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